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Abstract:

Background: In children Central Nervous System (CNS) is the second most common
site for primary tumours superseded only by leukaemias. Paediatric brain tumours
differ from adult one by their type, location and outcome.

Objectives: To study the frequency and histomorphological spectrum of CNS tumours
in Children and to correlate with age, sex and distribution of tumours.

Methodology: This study was carried out at the Department of Pathology, Bangabandhu
Shiekh Mujib Medical University (BSMMU) Dhaka during the period of July 2006 to
June 2007. Samples from all Paediatric age and both sexes were included in this study.

Results: We studied 55 cases of Paediatric CNS tumours. The patients’ age ranged
between 2 months to 15 years. The mean age at diagnosis was 10.12+4.18 years.
Regarding location 59% was infratentorial and 41% were supratentorial. Most common
tumour was medulloblastoma (23%). Twenty Seven (27%) of the tumours were high

grade.
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Introduction

Tumours of the Central Nervous System (CNS) are a
heterogeneous group of neoplasms comprising all
forms of primary neoplasms derived from
craniovertebral structures and also those
metastasizing to this location. Intracranial neoplasms
represent the 6th most common form of neoplasm in
adults. In children the CNS is the second most common
site for primary tumours superseded only by
leukaemial.

Clinical information that are very important and aid in
the differential histological diagnoses of tumours of
central neuraxis are age and sex of the patient and
anatomic location of the lesion. Actually no age is
immune to the occurrence of intracranial tumour. There
are peak in the occurrence of various tumours. Children
and adults have different distribution of subtypes of
CNS tumours; location also varies in these age
groups=2.
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Primary Paediatric brain tumours are more common
in the first decade and highest in children under 8
years of age. Neoplasms in children less than 2 years
of age represent a distinctly different histologic
spectrum compared to older children. Sixty percent
tumours in children below one year age are
supratentorial and 40% are infratentorial. The
percentage reverses after one year of age in favor of
posterior fossa3. Commonest brain tumours in this
age group (<1 year) include astrocytoma,
ependymoma and medulloblastoma. In older children
approximately half of the intracranial neoplasms are
gliomas followed by medulloblastoma, ependymoma
and craniopharyngioma?.

Paediatric brain tumour differs from adult one in several
ways.

Firstly, the types of tumour occurring in children are
uncommon in adults and vice versa. Secondly,
tumours in posterior fossa mostly occur in children
compared to adults. Thirdly, the value of extensive
tumour resection for different tumours is confirmed in
children, which are still controversial for adult tumors.
Fourthly chemotherapy plays a greater role in
improving overall out come for Paediatric tumors than
in adults. It is also seen that high- grade and
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incompletely resected low-grade tumor in children
under 3 years of age are given chemotherapy to avoid
radiotherapy and morbidity caused by it. Finally
prognoses of histologically similar tumors are better
in children than adults®. Formalin fixation with routine
processing, paraffin embedding and H&E staining are
the preferred method for routine initial analysis which
gives the surgical neuropathologist most of the
information needed for a precise diagnosis in most
cases®.

Methodology

This study was carried out at the Department of
Pathology, Bangabandhu Shiekh Mujib Medical
University (BSMMU), Dhaka with an aim to see the
histological pattern, distribution of CNS tumours of
children and to correlate with age and sex during
the period of July 2006 to June 2007. Samples of
children below 15 years were collected and both sexes
were included in this study.

A total of 55 samples of central nervous system
tumours were collected from Department of Pathology,
BSMMU, Dhaka Medical College Hospital, private
laboratories of Dhaka city(where samples are sent
from different regions of Bangladesh), Medical colleges
of Chittagong, Rajshahi, Mymensingh and Sylhet.
Hematoxylin and Eosin Stained slides and blocks
were collected from above mentioned institutes along
with information regarding age, sex. Location of
tumours were detected in all institutes by imaging
studies and per operative findings. Informations were
also collected about initial histological diagnosis made
by them. In BSMMU, fresh specimens of different
brain tumour of children from Neurosurgery
Department were collected after biopsy or excision.
After collection samples were preserved in formalin.
Diagnoses in all cases from BSMMU and as well as
from other institutes were made on Hematoxylin and
Eosin stained sections based on standard
histomorphological features. For arriving at a correct
diagnosis, routinely stained sections were first
examined under low and later under high magnification
by author and later confirmed by expert
histopathologist.

For CNS classification of tumour in children WHO
method was followed”.
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Result:
Age and sex of the study cases

Patients included in this study were 55 children (< 15
years). The age range of Paediatric group was from 2
months to 15 years. The mean age at diagnosis was
10.12+4.18 years. Out of total 55 cases 37 were males
and 18 were females with male to female ratio of 2.1:1.

Location of the tumour:

In this study out of total 55 cases 47 were intracranial
tumours, 5 spinal tumours and rest 3 where site were
not mentioned (Table:1). Out of 47 intracranial tumours
28 tumours were located in infratentorial region and
19 within supratentorial region (Table: 2). Predominant
site was posterior fossa (21 cases), followed by sellar/
suprasellar (6 cases) and Cerebello-Pontine (C-P)
angle (5 cases) (Table-Ill).

Table-I
Distribution of tumour according to site

Site Number of tumours

Intracranial Supratentorial 19
Infratentorial 28

Spinal 05

Site not mentioned 03

Table-ll
Distribution of intracranial tumour according to
site

Site Number of tumours

Supratentorial Ventricles 03
Frontal 01
Parietal 01
Occipital 02
Parieto-occipital 02
Temporal 01
Temperoparietal 01
Sellar/Suprasellar region 06
Thalamus 02

Infratentorial ~ Post fossa 21
C-Pangle 05
Cerebellum 01
Pons 01




Table-lll
Tumours in predominant site

Site Tumours No of tumours

Posterior fossa Medulloblastoma 12
Pilocytic astrocytoma 06
Fibrillary astrocytoma 09
Ependymoma 09
Anaplastic astrocytoma 01

Sellar/suprasellar Craniopharyngioma 03

region Pilocytic astrocytoma 03

C-P angle Schwannoma 09

Histological types of tumour:
The most commonly encountered tumours in this age
group was medulloblastoma (12 cases) (Fig:2) followed
by ependymoma (9 cases), fibrillary astrocytoma (9
cases), schwannoma (9 cases), pilocytic astrocytoma
(6 cases), 3 cases of craniopharyngioma and one case
each of anaplastic astrocytoma, premitive neuro-
ectodermal tumour (PNET), choroid plexus papilloma,
oligodendroglioma, glioblastoma, ganglioglioma and
metastatic ganglioneuroblastoma (Fig:1).
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FA:Fibrillary astrocytoma, PA:Pilocytic astrocytoma,
MED:Medulloblastoma EPEN:Ependymoma,
SCH:Schwannoma, CRA: craniopharyngioma

small round cells with neuroblastic rosettes (H & E stain)

BANGLADESH J CHILD HEALTH 2013; VOL 37 (3) : 156

7. 3o e RN vy 4 S A
Fig.-3: Photomicrograph of fibrillary astrocytoma showing
low cellularity and mild nuclear atypia (H&E stain)

Tumour grade:

Out of 55 cases 15 cases were high grade lesion.
These were medulloblastoma (12 =grade 1V), and one
each case of anaplastic astrocytoma (grade III) ,
glioblastoma (grade IV) and PNET( grade 1V). The rest
were low grade (Grade | and Il) tumours. Grade I
lesions included ependymomas and fibrillary
astrocytomas.

Discussion

Though childhood or paediatric age groups have been
quoted upto 18 years8, the Government Hospitals in
Bangladesh and BSMMU admit children upto 15 years
in the paediatric wards®. Therefore for working definition
Paediatric age group is taken as children upto 15 years
of age in this study.

The current study was designed to segregate
Paediatric brain tumors from adult tumors and to
determine the tumour site and morphologic patterns.
Brain tumors are the second most common solid
tumors that affect children of all ages, ethnicities and
races, albeit with variations.

WHO guidelines were followed for histological
classification of all Paediatric CNS tumours

In general the males are slightly more affected than
femalel®. The present study analyzed 55 cases of
Paediatric CNS tumours with the male to female ratio
of2.1:1

The mean age for all cases in Karachi was 8.8 years,
with a marginal variation for malignancies arising in
the cerebrum and cerebellum. This is higher than the
mean or median age reported by other authors. The
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median age at diagnosis was 6 years with a male-to-
female ratio of 1.3:1, in a published study ). This
present study showed a mean age to be 10.12 years,
which is higher than the studies carried out in different
series. This variation may likely be due to differences
in the study size and selection of cases.

In children 70 % of brain tumors are infratentorial and

30% are supratentorial whereas it is reverse in
adults12. Posterior fossa tumors comprise a great
number of childhood brain tumors?!3. In this study
common location was infratentorial region (59.5%) and
posterior fossa being the predominant site.

Intracranial neoplasms account for 20-20% of all
Paediatric malignancies of which medulloblastoma are
most frequently encountered4. Compared to the
previously published studies our series also has a
higher number of medulloblastoma.. It was also found
to be the commonest posterior fossa tumour in
children included in our study accounting for 21% (12/
55). Out of 12 cases of medulloblastoma 10 occurred
in posterior cranial fossa and rest two in cerebellum
and pons in this present series.

The tumors in Paediatric age group in the current
study (55 cases) was dominated by medulloblastoma,
is followed by Ependymoma (9cases=16.07%),
fibrillary astrocytoma (9cases=16.07%), schwannoma
(9 cases=16.07%) pilocytic astrocytomas (6
cases=10.71%), 3 cases of craniopharyngiomas and
single cases of anaplastic astrocytoma, PNET,
choroid plexus papilloma, oligodendroglioma,
ganglioglioma, and metastatic ganglioneuroblastoma.

Six completely resectable cases of pilocytic
astrocytoma (grade 1) were encountered in this study.

Conclusion:

The results of these studies show medulloblastoma
to be the most common Paediatric brain tumour.
Males were more commonly affected than females.
Posterior cranial fossa was the most common site.
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